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Check Example

The first page of output is a copy of the XEDIT input data file. The format is described
under "INPUT DATA FORMAT (XEDIT)".

Input data -~ Output Pages 1 to 5

These pages contain the input data as described above under DESIGN.

Factored Loads for Column Design Check — Output Page 6

These pages contain the information as described above under DESIGN. In the
“CHECK" mode the column is checked for the area of steel input (i.e. no design). If
the “RATIO" (Mw/M) is greater than or equal to 1.00 an “OK" is printed next to the
load case. Ifthe "RATIO” (MwM)is less than 1.00 an “NG**" is printed next to the
load case,

Moment Magnification and Buckling Calculations — Output Page 7
This table contains the same information as described under DESIGN.

Column Service Loads — Output Page 8

For each group loading at the service lzvel, the program calculates the maximum
concrete stress incompression, the maximum steel stress intension and the maximum
steel stress in compression, These stresses are calculated using working stress theory
which assumes that the concrete stress vanes linerally from zero at the neutral axis
to & maximum at the extreme compression fiber. The modular ratio, n = ES/EC;
where EC = 57000 x 5qrt(FC). The applied moments are not magnified for
slenderness effects and the cntical buckling loads are not calculated,

Service and Factored Loads for Footing Design — Output Page 9

This page contains the Ioads for the footing design at the service (SER) and the
factored (FAC) level. The live loads have been reduced by the PERCENT IMPACT.
These loads will be written to the FOOT file if that opticn is selected.
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Probable Moment (1.3 X Nominal Moment) — Qutput Pages 10 & 11

These pages contain the Probable Plastic Moments. The Probable Plastic Moment is
1.3 times the Nominal Yield Moment for axial loads below P-Balance. P-Balance is
the balance point. For axial loads greater than P-Balance the column will fail in
compression. For axial loads smaller than P-Balance the column will fail in tension.
The angle of the resultant moment varies from 90 degrees (Transverse) to 0 degrees -
(Longitudinal) in 15 degree increments. A piot of these values is available. '

Determination of Column Spiral Reinforcement — OQutput Pages 12 to 16

Section 3.21.7 of the Code and Memo to Designers 15-10 (pp 33-35) define the forces
resulting from plastic hinging (a column reaching its yield moment capacity) in the
columns. The column axial forces are the unfactored dead load axial force plus or
minus the axial forces developed as a result of an analysis of the distribution of the
plastic hinging forces on the bent.

Output page 11 contains a sumnmary of the plastic hinging design assumptions and
formulas used to determine the spiral reinforcement required for Confinement (Case
A), Applied Shear (Case B), and Minimum Shear (Case C). This procedure is
described in Bridge Design Practice section 5 (substructures) pages 5-78 to 5-86.

Output pages 12 and 15 are a summary of the plastic hinging analysis in the transverse
and longitudinal directions. ' '

The last page in this section is a plot of the probable moments.

CoLUMN DESIGN BY YIELD SURFACE * YIELD Page 5-3.37
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HP=-U% A.C9.03 Tus Jul 25 0%:54:24 BOT 1995

CIRECTCRY: fusar/tebtl/pradects/oest

INPUT FILE: adelinec.yisld

JITOY PPIRs PR PP IPRYS: . AN (AP RVERY UMD JRRNDY AR PRI BT JORR N
4' X B' RECTRNGULAR WITH FILLETS CHECK VEREICN 1 12.00,.83
A
2
3 ad
, 2 1.0 6.0 1 44.0% 1.50 .00
1250 29000000 .0030 0000
9E.0D “E.00 5.00 3.00
20.48 24.30 1.58
LOAD 1 AT BOITOM ¥ES PILE
2.10 1.04 0.00 22.00 v s .00 Q0111
0 0 30ET  BOO 1963 2565 198 ] o0 374
302 0 =34 417 -48 34 28 0 0 3497
2083 ¢ 372 150 367 -118 3] o 0 .
TIAD 4177 7140 o
-3¢ 587  -88 o
0
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TITLE £* X §' RECTARNGULAR WITH FTILLETS CHECK T7/I5/1995 08;54:1% FRGE 1

" EEE R R R R e s s s s s e e e n e R R R R R R R A R R R RS R RS R RN R RN E R R EREEEREEERENER]

i YIZLD PROOHAM VERSION 1.01 10, 11,50 3

s sEEssdsdarsdvgRdernRdadsERsEn e rntniddiddridieardadadiddETREFERESTERET DS P W

COLUME TWRE T {RECTRARGIUFLAR W/ FILLETS!
CONCRETE LOOPS

TOTAL HO. COF CORCRETE COCQRD, =

Ll B Oy = Lt

ETEEL REBAR PATTZFE - | IMTERSECTING LOOPE]
WIMBER OF STEEL RENAR LOCPE =

TOTAL NO. OF STEEL EEBARS = 30

PLOT TYPFE = ] [(¥NY VE. MNX)

FERIGN TYFE = I [CHEZSK)

PERCENT STEEL LINITS = [1.00 & MIN. E_O00 % MARX.]

* BENT CATA *

T T I el Ll s s e e e e S R R R R R R L

NUHBZR &F COLMHSE IN BENT L 1

OUT T SUT DISTAMCE (DIAMETER] QOF ZIFPLRAL = 44.00 {INCHES)
LISTAMNCE FROM TOF COLUMN FLASTIC EINGE TG

CENTER CF GRAVITY OF THE SUPERSTRICTURE = 350 (PEET]
CENTER TO CENTER SPACING OF LQLUHS 00 {FEET)

drd S EFFFERFEREYRT R ERE RAER

* MATERIAL PROPFERTLIES *

sAariereRaferEedEdEEdEsEdEEssdseEERsEsdaEsdd st aSeded iR iEFESTEFESETR TR TR

ULTIMATE CORCRETE COMPRESSIVE STREZS - FC = A250. [PEI)
YOUMS'S MODOLUS FOR CONCHETE - EC o=  3243500. (P8I}
YOURS'S MODUOLTS TOR STEEL EARS £5 = #B002000. EPST)
NLTIMATE CONCRETE COMPREZSSING STRAIN - X0 = A03 (IN PER IN}
YIRLDING STRESS FUOR STEEL BARS - Ff = £2000, (PAI)

CoLuned DeEsIGH BY YIELD SURFACE * YIELD PacE 5-3.39
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TITLE 4 X B' RECTAMGULAR WITH FILLETE CHECK 772501935 [8:52:1% PAGE 2

RECTANIULAR CROSS-SECTION (WITH FILLETS]

Lr 4 WY FX Fr
0d .00 .00

| CORCEETE COORDIBRATES (IRCHES)

COORD % ¥

1 45.00 15.08

F | 15,400 24 .03

3 =35, 00 4.0

4 -85, 00 15.08

| 5 -4&8_00 =15 _00
; 3 -3%.00 -4 .00
{ 7 3900 -24 .07
B 42.00 -15.00

Pags 5-3.40 CoLUMN DESIGN BY YIELD SURFACE » YIELD
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CoLwan DESIGN BY YIELD SURFACE + YIELD

TITLE 4°

CO0RD

RADITE

INTERSECTING LOOP PATTERN

SPRCING
i4.00
STEEL REBAR COJADINATES
X
=12.00 15.61
12.0C =16.61
=18.74 19.60
18.74 =19.80
-26.18 20.37
a6.18 -30.3%
=31.33 iB.24
31.11 -1B.24
=3%.24 13.70
35,324 =13.70
-43.13 T.31
£1.12 -7.33
-44 .45 =04
44.45 Bl
-43.11 =T7.33
43.13 T.11
-35.24 =13.70
39.34 13.74
-313.33 -18.24
33.33 i8.24
~JE .16 =20 .37
26.18 20.37
-1E6.74 =1%.583
15.74 19.84a
14.00 16.061
-12.05 16,561
8.34 Q.05
-4.24 -20 .03
-4 .24 20 .05
4,24 =320 .08

X 8" RECTRNGULAR WITH FILLETS CHECE 7/25/199% 09:52:19 PREGE 23

AREA

1.56

[INCTHES)

THE MAIN LOWNGITUDINAL STEEL IS ASSUMED TO BE §# 11 BARS.

PaAGE 5-3.41
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2 e —_—

‘ TITLE 4' X B HECTANGULAR WITH FILLETS CHECE  T/25/1095 09:52:1% BanE o

PAGE 5-3.42

LR R R R R R R L R e

* INITIAL BEFEREXCE DATA *

FERETTIRSFE s A AT A AR AR R AR TR TR AR R A a

TOTAL AREM OF THE SECTICH 1o
HUMIHNAL AXIAL LOAT STHRESSTH 20
TOTAL REINFORCEMEMNT ARER AET

FERCERT STEEL

GROSS MOMENT OF IMERTIA ABCIT ¥-AXIS I¥C
GROSE MOMENT OF INERTIA ABIUT X-ANIS THS

STEEL MOMENT QF INERTIA ABOQOT Y-A¥IS IvS
S5TEFL MOMENT oF INSRTIA ABOUTT K-AKIE IXS

LR L R L R T Y

= 10.58 Free:
= LA¥GEU.TER KIPS
= 45.80 IN=*2
& 1.05 &

= 154,81 FTd

38,153 Fresd
- d.0155% Fr=*4
- ELET FTreg

COLUMN DESIGN BY YIELD SURFACE » YIELD
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| TITLE 4' X @' RECTANGULAR WITH FILLETS CHECKE 7/25371995 O%:53:12 PAGE E

FERFRAAAETEFAIIEATEEAFERFEEEE

* COLTMH LOAD TATA (X=FT} =

! LA SRR il bR R AR AR RN R RN EE R R e, ]

. LOALD BAME: LORD L AT BOTTCOH
| POOTING DATA FILE: ¥ES
TYPE FOOTING: PILE
| COLImN COLADG  STEEL SICATION  DUCTILITY
| EFFECTIVE LENGTH FACTORS PERCENT LENMGTH 1-=TIE 1=TCPF FACTOR
| EY [THARE] KX (LONG] IMPACT (FEET) (0=SFTRAL ~ O0=BOTTOM - {2)
2.10 1.04 20.00 22.00 ] a 6.00

COLUMN END CONDITIONS (TOPY TOPX BOTY BOTX) (1e=PIX O=PIK) 0111

SOl GROUR LOADE - SERVICE (K-FT)

== LL=IMPRCT =;

| CASE 1 CASE 2 CASE 3
l DEAD PRE TEANS LONS AXIAL
J LOAD STRESS HMY-HAX MX-MAX N-MAX WIND WL  LF CF-MY  TEMP
WY 4] o 1087 BRD 1963 Fi11] iag 4] il T4
WX 102 0 -3 417 -46 34 28 o 0 3497
i P 2083 1] 2712 L850 187 =118 v} 1] a 1]
r pary 7140 4177 7140 .
P -38 587 -88 o
B 505 275 05 il
COLUMN SEISMIC AND AREITRARY LOADS (E-FT)
[ARE) UNREDUCED SEISMIC ARBITPARY LOADS ARBITRARY LOALS
CASE L  CASE 2 SERVICE GSERVICE FACTORED FACTORED
MAX TRAN MAX LOWG AL1 ALZ ALl AL2
MY THAN 15350. 15500, 100. a, §51. o,
X LONG 28, 084, 300. o, E51. a.
P OAXIAL 75, 0. 100. o, 180, 0.

Covyuse DESIGN BY YIELD SURFACE = YIELD PasE 5-3.43
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TITLE 4" X 8' RECTANGULAR WITH FILLETE CHESK T/25/130% 0%:52:12 PRGE €

LA R E R R E R E R RS N EEE R RS RS R REE R RS RS RS EREEREERLELRL;

* FACTORED LOADS FOR COLINMN DESIGN CHECR (KIF-FT) °

(E R L R LR P R R R R R P P PR R R P R R N R R R R L R R e R R R R R R R R R R R R R

APPLIED FACTORED MOHMENTS ARE MAGNIFIED FCOFR SLENDERNESE IN ACTORDARCE WITH
CALTRANS BRIDIT DESIEN SFECIFICATIONS. (ART £..16.5)

LENGTH = 2Z.00 FT PC = .45 KSI FY = E£0.C0 KSI
STEEL = 1.05 % AFT = 45.80 50 IN
1 AFPLIED FACTORED — CAPACITY

[ GROUP CASE TRANS LONG LR AEIAL (PHI®MK] FHI RATIO

| b oa X 4 B M MUFX

| IH 1 ELEE, 445, avol. 2620, 11777, .75 1.76 OK

| IH Z 17T33. 1198, 2107, 2356, B15%. .75 3.B7 OK -
IH k] 2253, 59E. £209E. 53, 1l98L. .75.2.73 OK

| ir 1 D281. 457, 9283, ZEET. 1190B8. .75 l.29 OK
ie 2 Ed20. 1058, L x 2394. 10847, .T% 1L.06& QK
IP k| D28, L SAD0. 1364, 13365. .75 1.33 OK
II 31335, 335, 3352, 187E. 1073L. .75 3.20 OK
II1 1 1E31. A%E. BELE, 2335, 11431, .75 .07 OK
I1TX F 2358. BRE. 2707, 2180, §651. .75 3.57 Ok
IIT 3 2070, 554. 4104, 113%. 11856, .73 Z.ER OF
Iw L 44523, 4T79E. E5TE. ZXB5. Tig6. .75 L.1L OK
v 2 1326. 5383, 5595, d2d6. G201. .79 1.1} QK
v 3 d036. 4875, 5947, J1BE. Ti7l. .79 1.25 OK
v 1674 . 1627, 5963, 1805, 6551. .75 1.10 O
VI 1 3T8h. 4560, Tdd%. i245. TEl., V8 1.04 OK
VI 2 2927. £223. S0gE. 208E. B435. .75 1.07 OK
VI i f3El. 4738, Bl5d . if1e. YElF. TE 118 CE
iz 1 3225, asd. 3246, 1158, 13872. 1.00 4.31 CK
VII i 3250, 1316, IEDE. 2153, 11598. 1.00 3.31 CK

R T

LA R AR AR RS LRSI RS EREEEERE RS LR L ERRERERSERELERERRLLLLZLNA}

* ARBITEARY LOADE FOR DOLUMM CESIGN CHECE  (KIP-FT} =

e R R R R R R N A R R R N R R R TR R R R R R Rl b R R

ARBITRARY APPLIED FACTORED MRMENTS ASS NIT MAGHITIED FOR SLEXDERNESE.

1— APFLIED FACTORED —— CAPACITY

GROJF CRSE TRANE LOfG SoMb AATAL [FRI®HEN] PHI RATIC
L4 HX H P Al MU/M
ALl 551, E51, 941 396 ESLE. 1.00 7.2 CK

NOTE: THE AXIAL (ARS] DMRECUCED SEISMIC LORDS (P) ARE HOT DIVIOED
s DUCTILITY FACTOR L

PacE B-3.d44 Cougvn DESIGM By YIELD SURFACE » YiELD
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TIZLE &' X &' RECTREGULAR WITH FILLETS CHECE T/35715%5 09:53:1% PASE 7

LA AR R LR R R LR LR L o T ey

* MOMENT MACGHNIFICATION ARD BUCHLING CALOULATIONS *

LRl e R A R AR e T T e T TS s

REFERENCE: “CALTRANS DRIDUE DESIGHN SPECIFICATIONS® (AST EB.16.5)
(COLIME ASSUMED TO BE UNBRACED AGATNST SIDESWAY. |

MATY = MOMENT MARGWIFACTICH FACTOR ABOUT ¥Y-AXIS
MAGY = MOMENT MAGHITACTICH FACTCR ABOUT X-RXIS

Y = CRITICAL BUCELING LOAD ABOUT ¥Y-AXIS
o = CRITICAL BUCRLING LOAD ABOUT X-AXIS

Ry = EFFECTIVE LENGTH FACTOR ABOUT ¥Y-aXiIs = 4.10
vt = ETFECTIVE LENGTH FACTOR ABOUT X-AXIS = 1.04
EY*"L/R = ELENDERNESE RATIC AROIT Y-AXIS = 2i.
EX*L/R = ELENTIEANESE RATIO ABOUT XN-AXIS = 20,
I¥S = ETEEL MOMENT OF INERTIA ABODT ¥-AXI& = 32_8155 Foe=d
IXE = ETEEL MOMEMT OF INERTIA ABOUT X=RKIE = 6187 FT¥=§
HOMERT CRACEED CRITICAL

1=HAGHIFICATION- 1~TRANEFORMED SECTION=:—B0CRLING—i MAXIAL
GRE CA TRAN LONG QOHB E*IY E=IX THAN LONS LOAD

MAGY HMAGK  HAGD oY PCX P
IE 1 1.000 1.000 1.000 43384307, SR23456. 200&808. 111677. 2521.
I 2 1.000 1.000 1.000  £3384207. §509520. 200G0B. 1759284, 2257.
IH 3 1.000 1.000 1.000 £131E4307. E923456. 200808, 11167V, 3371.
IF 1 1.020 1.000 1.000 43384307, 5923456, 200608, L1LETT. 2588,
IF 2 1.020 1.000 1.000  4338:307. SIGETHI. 200608, 174710, 2294,
IF 3 L.0OQ0 1.000 L.000 43384307 . ED23456. 200608, 111677. 3232,
Li 1.000 1.000 1.000 43384307, B3ATOOX, 200608, LID4T4. 1778,
ITT 1 L.000 1.000 1.000 43382307 E¥TTETL. 200808. 112703, 2238,
IIT 2 1.000 1.300 1.000  433E2307. g8n22a58. 200608. 1ETESD, 208L.
IiX 1 080 1.000 1,000 433E4307. 523456, 2Z0DAOB. L1L1ET79. 1007
v 1 200 1.000 1000 43IEL0T. 11151690, 200808, 210435, Z28E.
Iv 2 L.000 1.000 1.000 @ 433IB4207. 11232456, 200608. 211VER. 2137.
Iv 3 1.000 1.000 1.00C 43384307 10964601, 200608. 206713, 3053,
v L000 1.000 1.000 433834307, 11148034, 200608. 210177, 1706,
Vi 1 1.000 1.000 1.000 43384307, 11142779, 200e08. 210078, 2149,
VI 2 1.000 1.000 1.000 43384307, 11214720, 20008, 211435, 1957,
¥I 3 1.000 1.000 1.008 43384307 . 10540547. 200608. 2062EA. ZBES,
VII I 1.000 1.000 1.000 22384307, 5323455. 200608. 111477, 20256.
VII 2 1.000 1.000 1.000  Q2384307. L4743, 200608, 172022, 2021.

CoLuvn DESIGN BY YIELD SURFACE » YIELD PagE 5-3.45




BRIDGE COMPUTER MANUAL 5-3 = NOVEMBER 1995

aftrans

TITLE 4' X 3' RBOTANGULAR WITH FILLETS CHECKE T/25/1985 03:33:13 PAlE H

COLUMN SERVICE LOADS (R-FT) AND MANIMUM WOREING STRESERS [(PS2)

| TOORG & HDDULUS FOR CORCRETE - BC = 1349000, PST

MZOULAR RATED [(BSJ/ECT " = N = R.%
— BERVICE LOADS [K-FT| —:— MAX STRESS (P5I] —;

TRANE LR sl i BRXIAL cCHC BTEEL STREEL
GP CASE My o X P coMPe TEN CONF
IH 1 a0av. 24K, 1059, 2355 1345 Q HE2E.
If i EO. T159, 1074, 1313, 186, Q, E4EE .,
in E 1361, i56. 1984, FL LN BTE. a. TR0,
IT 4052 . 265, 2074, 1573, 115 0. 38313,
IIT A 3404 FL L Iglz. 18548, 1025, “8ET. 8aTé,
ITX 2 15574, EB0E. la87¥ -1 Tad. 0. 5140,
III 3 A304. 235. « 32515. 1932, BEE. u. T054.
¥ L Firy 1 EREN P 4001, 1864, 236E. 1TE18. 18806,
v 4 935, 3373, 3501 1785, 21e%. - Fadl 15772,
1¥ i 1E7d. J00d 3537, 1960, 1100, 140465, 15335,
v 2009, 2734, EL- L LA, aldd. 1¥Fd. 14950,
Wl 1 3306, 2717, 427, 1E5T., 23B4. 15205, 16573,
V1 2 15713, S J465. 1570. 2187. 19B51. 15531.
Vi 3 2503, 2708, A6BE. 1725, 2123, 154475, 150498
ALl A0, A0, wdd. 200, ddl. Ta5h. 1655,
oL i . 20z, 2083, 528, 0. 4580,

PacE 5-3.48 Colusay DeEsiaN 8Y YIELD SURFACE = YIELD
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TITLE &' ¥ 8' RECTANGULAR WITH FILLETS CHECK T/25/159950 09:52:12 PAGE §

[ EFE RS R R R N N R N R R N N R R R N R R R R R R R N E R R R S R R R S R E RN

= SFRVICE LOADS FOR FOOTING DESIGH (UNITS KIP-ITh *

R R L R I T T R R RN R

GRoUr CALE TRANE TN COMB BETAL
oY HX L] P

IH 1 2573, iTd. 2387, &310.

| IH Z beT., 650, dd i 2208,
| TH 3 1636, 264, 1E57. ZIBT.
11 2052, 463, 2000, 1573.

II1 1 2992, 259, 3002, 1818,

111 4 1467, S50, 1567, 1738,

111 3 2243, FI A 2296, 1883,

IV 1 2387, 3017 . YR38. 184E.

I¥ ! 833, 3317, 3ad0, -1

Iv 3 104, 309, 3411, 1311,

W 20949, 2738, 450, 1404 .

b e 1 2939, 2921, iy, 1624,

VI S 1577, 25988, 3igo. 1552,

Wi k| 2271, IT13. 3537, 1681.

Alel 404, EJuli] 454 100,

smsssrsEvEiaR R R ERA R Ao R edAradadEenadnnbadAEaEEn B AEE

= FACTORED LOADE FOR FOOTING DESIGN (TMITS XIP-FT) *

sEEsEEEEEEEREREREEERERNAR AR R R AR TR A B A En R AR B R AR BB PR R B R EREEF R

GROUR CAEE THAKS LOIRG OB AKTAL
¥y M H P

LH 1 L3 - 3x1. 5584, ilas,

IH 2 1ddd. L11db. LEd4 2574

H 3 1544 3. 3558, 3iV1.

P i i 237. TT4Ll. 3255,

IP z £§5215. 1028, d44, 00,

ig 3 T735 297, T741. 3285,

IT 3335 477, 1163, 2555,

111 1 SEEZ, &35 1B7%, 557,

| IL1 F Zigs. Hia. 547, ZH34.
ITT 3 Jhaa. a5z, 665 . igan,

v 1 1310, 490z, 62321, a0da

v a 1353, 53s80, EE58, SED

IV 3 24613 41869, E543. 1105,

W 1674, 4781, 8038, ia5h.

Vi 1 5143, 4761, 034, ZR43.

Vi 2 2780, Sddl. £514. £T16.

I 4 14972, 4743, 6151, 2942

1] 21 T BB, BS1 . 941, 300,

Cowwmn DESIGN BY YiELD SURFACE » YIELD PAGE 5-3.47
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| TITLE 4' X ' RECTANGULAR WITH FILLETS CMECX 7/25/15985 09:52:19 PAGE 10

B s b L R R T T S T P LT

* FROEASLE FLASTIC MIMENT (1.3 X NOMIHAL MOMENT] (RIP=FT] *

R A LR R R R e e s T T Il

CODE (B.1E.4.4] ARND MEMD TO DESIGMNIRS 15-10

F& = 3.25 KEI Ff = §50.00 K5I
ES = .0010 INFIH AST = d4.80 50 IN
ANGLE TRAHE LORG COME AXIAL P-BALAKCE
MFY ERE HP P [AFFRCX]
80.9 19019, . 13015, BETE. 5534
20969, o. 20965, LY
23125, 0. 232135, Tyed.
21734, 0. 21784, 4483,
15574, o, 19974 2353,
1817a. G. 18174, 20E4.
16753, o 15782, 1487,
12152, 0. 12152 1s
$330. Q. %330, -Td7 .
El8E. a. 6186, =145%.

PacE 5-3.48 oLUy DESIGH BY YIELD SURRACE = YIELD
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| TITLE &' X 8’ BECTANOULAR WITE FILLETS OHESK 7/35/1995 (9:52:1% PAGE 1%

| iliiri-ri*i-I!-ll!!Ili!lI**F*"--!!rrlltl-iit-i-t-'--'.......-1

* FRUBABLE FLAETIC MOMEKRT VALDCEZS (KIP=-FT) AST = 4E.BQ 80 IN »

i b e e L L e T e e A e R I I I

AMILE TRANS Lomg COME MIIAL F=BALANCE
MFY MTH HP B {APPROX]
45.0 ES5dE . B47E. 120232, 2873, n237
5304, 3215, 13087, T4BL.
DEEL. J554. 11524, 59E3,
9661. FRES, 13597, 44886,
9017. #33L. 1693, =1
q226. g18d. 11605, 2081.
T600. 7563, 10721, 1495,
5511. SSE0. 7784, 1.
4246 . 4236. 5953, =747,
iB85%, 1E45. 4039, =149%,
ag.d SedE. 0334, 10797. ERTE, 5160
L1HI-H 19155, i1g27. TaED .
6275, 10665, 13351, S9E5.
G2A0. 1069E, 12403, 4485,
£THE. 850. 11424, 2991,
51532, B93l. 10331, 082,
| 4763, grav. 461, 1495,
3351, SR4d, £753, =1.
15E5. 4444, G146 -745.
1735, 2857, 14259, =1495.
i5.0 2660. 9821, if174. BE7a, S23E
3007. 10831, 11740, J480,
I1TE. 11445, 118832, SoE4.
3179, 11429, 11872, d4E8,
2874, 10362 . 10754, 2991,
2594, 5334, QEET. 2083,
#310. E52E, BE33. 1495,
1537, a010. E225. =1
1264 . 48580, 4733, =747,
L 3907. 3131, =145,
.0 0. 1083s. 10935, 8578, 5458
0. 111468, 111E&. 7479,
0. 11545, 113545, S0E3,
. 11778, 11778, das0.
0. 10522, 10622, 2333
0. D554, 9554, 2084 .
o, EEDZ. BESI. 1457
0. 6074, £078. i
0. AR00. 4604, -T47,
f. 027, 3637, ~1405,

Cocunen DeESiEM BY ‘1"15-__:'1 SURFACE » YIELD PazE 5-3.45
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TITLE 4* X B' RECTAMGULAR WITH PILLETE CHECK 3/35/159% 09:52:15 PAGE 12

DESIGH ASSUHPTICHE:

L. ALL COLJKME ARE THE BAME I.E.. PRISMATIC., EBEGUAL LENGTH, EQUAL EPACTNG

H £. FLAETIC HIRGEES FORM AT THE TOF AND SBOTTOM OF THE DOLUMNE.

3. THE DISTARCE BDETWEEN THE PLASYIC HIKGES 15 TAKEN AE THE COLUMM LENOTH.

4. THZ GVER=-TURNIKG FORCE ADTS THRCOGH THE C.C. 97 THE SUPERSTRUCTURE AT A
DISTAMCE "C45°' ADUE THE TOP OF THE COLOMNM.

3. THE CCLIOMME ARF MNUMHERED FROM LEFT T0 REIGHT AND THE CVERTURNING FORCE
ACTE TO THE RIGHT.

ODETERMINATION OF COLUMM LATERARL ASINFORCEMENT

HUMBER OF COLUMNE IN BENT w 1
QUT T0Q OUT DIETANCE [(DIAMETER) OF
w=ATERAL REINFORCEMERT = 4400 1N

DISTARTCE PROM TOF COLINMN PLASTIC HINGE
T CENTER OF GEAVITY COF SUPRRASTURCTURE = 1.50 FT

CENTER T0 CEXTER SPACING OF COLAMHNS . 00 FT
COMPRESEIVE ETRERGTH OF COMCHETE - FC = 1.2% KSI
YIZLD BTRENGTH OF REINFORCEMENT - FY = &0.00 K5I
DORCAETE GROSS ARENR [1" COVER) - A ®w JdR.57 Fre*l
DONCRETE COME AREHR -~ A = JE_JY Ppeed
THANMSVERSS DIRECTICN - B = 4&4.00 IN
TRRNEVREASE DIRBECTEICH = B = 73.60 IR
LONGITUDINAL DIRBCT TON - B = 32.00 IK
LONGITUDINAL DIRBCOTION - B = 25.4U IR

AMOURT OF REINFORCEMENT CONTORMS TO THE POLLOWIRG BRIDGE DESIGN
SFECIFICATIONS: '

CASE A - CONFINEMERT REIRFORCEMEMT - (COUE §.1B8.3.32)
P3l = .45 (AG/AC - 1) POSPY (.3 = 1.35 BAIFC = AG)H)
P2 = 12 pEfEY [, = 1,25 PAFT * RG]
P53} = .45 [AGF/RC - 1) PC/FY

W i

CACE B - APFLIED EHEARR REINFORCEMENT - [CODE 9.16.581

Y0 == PHI = VH TE-4E)
Vi = WO « V5 (E=dT)
W =3 * SORYI(FS] * BWw D (B-51)
VE = {AV = FY * 0] F E (B-53)
CANE 0 - MINIMUM SHEAH SEINPORCEMERT -  [000DF 5,1%,.1.10
AW = (B0 = BW = 5) /K% [E-E3)

PageE 5-3.50 CoLumy DESIGN 8Y YIELD SURFACE = ¥IELD
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TITLE 4* X &' BECTARGULAS WITH FILLETE CHECK T/25/1935 09:57:1% PASE 13

LA L LE RS RS S SRR SRR Y

* TRAMSVERSE DIRESTION =

LA AR AL R R L e R R S T Y PR R eI R R R R TR L R e e e e A

LOADS RESULTING FROM PLASTIC RINGING OF COLMN %2, 1

TOF OF COLTEN AXIAL FORCE F= 1931. KIPS

PLASTIC MOMENT MP = &¢. E=FT

BOTTOM OF COLADMN AXIAL FORCE F= 2083. KIPS

| FLASTIC HOMEMT NP 1B174. E-FT
CESTGH SHEAR FORCE: WU o= Tll. KIPS

CONCEETE PACTOSED SHEAR STRERGTE: LEL " Vo = 314, EIPS

STaeL FACTORED SHEAS STRENGTH: .ES * VE = 33%. KIPS

MAKIMIM CENTER 70 CENTER SPACING [PITCH) OF LATERAL REIMPORCEMERT. [IN)

BRR CASE A CHEE B SASE C CONE INEMENT
SIZE CONPIHEMENT APP SHEAR MIN SHEAR RATIO EQUATION
4 i.834 3.TEs 10.909 LO0452 i

5 1.385 5.835 15,908 Rl F

B £.208 8.281 24 .000 .20a52 2

7 8.452 11.32593 32 . TEt D042 i

8 11,100 14.B5% 43,051 . 00452 .

CoLumn DESIGN BY YIELD SURFACE » YIELD PaGE 5-3.51
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TITLE &' ¥ B RECTANGULAR WITH PILLETS CHRCE  7/25/15885% 08:55:19 PAGE 14

EanddraredidEedaddedghes

* TRAHSVERSE LDIRECTICON =

FENTREFFTERIAENIFNSEEFIFTAAGFFIFIRIrddddmiadsndtdiddadadddderdadindripinprans

THE MAXIMUY SPACING OF LATERAL REINFCORCEMENT EHALL NOT EXCEEDR ORE-FIFTH
QF THE LEALT DIMENSION OF THE COLUHN. & TIMES THE NOMINAL DIAMETER GF THME
LOWGITUDINAL REINPFORCEMERT, OF E IKCHES. {B.21.1.1}

THE MINIMIM EPACING SHALL K0T BE LESS THAM 1.5 BAR DIAMETERS,
1.5 TIHMES THE HAXTMIM STIE CCOARSE AGGREGATE, GR L.% INCHES, (8.21.1)

FACTORED SHERR STHENGTH B> = (VE - WC) BAEED ON MAXIMIR AMD MINIMIM
CENTER TO CENTER HPACING (PITCH! OF LATERAL REINFURCEMENT:

1.0° AGG

BAR ik SHERT Hil SHERS
SIIE PITCH STEEKITH PFITCH STRERGTH
Lt IRIPS) LTER FRIPE

4 §.000 503, Z.000 1065.

H .000 605, 2.125 1445,

& 8.000 727, 2.250 1565,

1 d . aun avr. £.375 1545,

E a4.000 1055, Z.500 1565,

HOTE:

THE ABOVE FACTORED BHEAH STRENGTH VALUSS ARE BASED 0¥ A
FACTOREL OONCRETE SHERR STRIHCTE (.85 = W) OF 314, KIPE.

iF THE AFPLIZD AXIAL LOAD IS LESS THAN L1GL. NIFS.

THEH THE FACTORED CONCRETE ZHEAR STRENGTH DECREAEES PROM
dld. EIPS TO 0. KIFS AND THE WALUREE IN THE ABOWVE TAOLE
HUST BE AFPFROFRIATELY ADJUSTED.

IF THE LESIGNER EELECTE A LATFRAL BAR SITE DIFFERENT THAN
THE ONE ASSIHELD, HE SHOULD OONRSIDER ALDJUETING THRE RADIUS OF
THE HAIN STEEL BAR LOOT AND RE-FUM THE PROBLEXM.

HAXKIMIM GHEAR CAFARCITY 97 THE SESTICN:
VMR = (B ¢ 1D *f SURTI(FC) * B * D= 1569, KIPS

PasE 5-3.52 COLUMN DESIGN BY YIELD SURFACE » YIELD
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TITLE 4' X ' RECTANGULAR WITH PILLETE CHeCy T7/25719595 08:52:1% PAGE 15

LA R AR AR RELER SR ENERERESEE SRR R

* LOWGITUDINAL DIRECTION *

LR R R R R RS E A R R R R R R R R R R R R T ]

LA AL R R L R R SR S RS R R R R R R RN RN

LOADS RESULTING FROH FLASTIC HINGING OF COLMMN NG, 1

DEEIGN EMEAR FORCE:

TOF OF COLTHR RAIRL FORCE
FLASTIC MOMERT

BOTTOM OF COLUMM ANEAL PORCE
PLASTIC HOMEMT

COWCRETE FACTORED EHEAR STRENGTS:
CTEEL FACTORED SHEAR STRENGTH: .B5 * V& = 548. KIFS

P s 19El. KIPS
MP o= GBgll. E-FT
P = 2081, EIPFS
HF 3551. E-PT
Vo= B&Z. KIPS

- 114, KIPS

MAXINUH CENTZR TO CENTER SPACING (PITCE) OF LATERAL EEINFCORCEMENT. (IK)

BARR CAZE A CAREE B CASE C COXF INEMFNT
BIZE CONF IKEMENT APP EHERR MTHN SHEAR FATIO ZEOURTION
4 2.834 3,930 15,652 D045 2
] 4.385 E.032 i4.4d61 00452 2
& E.208 B.EB&7 314.435 R iTe 2
7 E.d52 11,791 #5.957 00453 F ]
g 11.10% 15.525 EL.836 0452 3
|
| FOTE:

THE UNSEDUCED ZLASTEC ARS
IE LESE THAN THE PFROBABLE

= DZAD LOAD MOMENT [ 63B6. K-FT)
PLASTIC HOWENT [ D552, E-FT)

THEREFCRE. PLASTIC HINGING CIZE BOT CONTRCL.
f
&

-0DE 0.16.8.11.1}

THE LESIGNEE MUST CHECE THE EHEAR REINTORCEMENT (CRSE B)
FIR GROUF LOADS T TO VII
(O5E THNREDOCED ELASTIC ARS + DEAD LOAD SHEAR FOR GESUP VIL)

CoLlnn DezicH By YIiELD SURFACE = YIELD
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TITLE 4° X @' RECTANGULAR WITH FILLETSE CHECE 7/35/1%55 05:52:19 BAGE 18

FEFFRFAASTIFIFIFFFERAFEREEDS

* LURGITURINAL DIRECTION *

TP FEERE TR RN R R ET IR AR TAT IR RN TR IR N A AR I TR R AN RIS AT ARG A AT W WG S

TiE MAXNIMDYM SPACING CF LATEAAL REINPORCEWENT SHALL KIT BEMCEED OHE-FIFTH
OF THE LERST DIMENSICH DF THE COLIRME. & TIMES THE WOMIHAL DIRWETER OF THE
LONGITUDINAL REINFORCEMENT, CR B INCHES. (B.21.1.1)

THE MINIMUM S2ACIRG SHALL WNOT BE LEEE THAN 1.5 BAR DIAMETESS,
1.5 TIMES THE ¥AXIMUM 5IZE COARSE AGCREGATE, OR 1.5 INCHES. (B.dl1.31

FACTCRED SHEAR STREMNGTH .68% * (VS = WI! BASED OF MAXIMUM AND MINIMIM
CENTER TO CEKTER EPFARCIHG [PITCH) OF LATERAL RETHRORCEMENT:

10" MGG
BAE MAX SHEAR MIK SHEAR
EIzE FITCH STRENGTH PITCH STRENZTH
[(IR] |KIPE) {IN} {BIPS)
f 4 B.200 Egd. 2.400 1351,
5 E.C00 i 2.135 15ED.
i B.{00 4. 1.350 1585,
T &.000 1132 1.37% L5ED.
5 B.0Dd 1378, 4. 53400 1565,
RIOTE:

THE ABCVE FACTCRED EMEARR ETRENGTH VALUEES AFRE BASED CN A
PACTORED COWCHETE EHERR STREMGTH (.85 = vC1 OF 314. EIPS.

IF THE APFLIED ANIAL LOARD IE LESS THRN 118l. EIFS, ¢
THER THE FACTORED CURCHETE SHEAR STRENGTH DECEEASE3 TROH

314. KIPE TO 0. KIP5 AND THE VALUES IN THE ASINE TABLE

MIET BE AFPHCPRAIATEEY ATIUSTED.

I THE DESIGHNER SELECUTS R LATERAL SAR S1IL JIFFERENT THAN
THE CNE RSS5TMED, HE SHOULD CORSILER ADIUSTING THE RADIUS OF
THE HAIN STEFL RaR LOOP RND RE-EUN TIIE PRCBLEK.

MAXIMIN, EHEAR CAFACITY OF THE SECTION:
VHEAK = BE * 10 = SQATIFC) * B = D = 1589, KIPS

Pase 5-3.54 Covusn DEsian By YIELD SUASACE « YIELD
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H5T = G.B0 30 IN : = 14
P = 325 KSIFY = 80 KS| EQ = 0-003
EFfFe B
SFe FeEA
& F o S X
- Fow [T 1
E ] I &
& Fa owy ©
L M 1
g Bt aa
= ¥ P w =Li K
h.

C

21000

7

2%
j:./.-f

15000

:'ll;;ﬂ- ann;ulf HORERT KIP-FT
I
/)
L
_Hﬁ"H‘HJ"i
=
pf ot

kL]

|

' ~
g i i [a i} 6000 5000

12000 15000 18000

HEY - PRQOBABLE MWOMENT K[P=FT

CoLusge DesiaN By YIELD SURFACE * YIELD Paise 5-3.55






